On the mechanism of production of superoxide radical by reaction mixtures containing NADH, phenazine methosulfate, and nitroblue tetrazolium.
In aerobic reaction mixtures containing NADH, phenazine methosulfate, and nitroblue tetrazolium, O2- production is mediated by the tetrazolium, not the phenazine. Thus, superoxide dismutase inhibited reduction of the tetrazolium, but when ferricytochrome c was substituted for the tetrazolium its reduction was not affected by this enzyme. Furthermore, NADH plus the phenazine did not accelerate the oxidation of epinephrine to adrenochrome unless the tetrazolium was present, and under those circumstances superoxide dismutase did inhibit adrenochrome formation. When the tetrazolium and ferricytochrome c were present simultaneously, addition of superoxide dismutase was seen to accelerate the reduction of the cytochrome. This is explainable by the reduction of O2- by the reduced phenazine, which thus competes with cytochrome c for the available O2-. When the O2- was eliminated by superoxide dismutase, more of the reduced phenazine was available for the direct reduction of cytochrome c.